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Résumé de l'article
Limited research has been done to date on the extent of public funding of Open Educational Resources (OER) within basic education (K-12 equivalent) in South Africa. As claims have been made about the potential cost reductions that come with using OER, this study aimed to establish a benchmark of public spending on educational resources, uncover how much is being spent on OER and assess cost-savings of OER adoption. A desk review and document analysis of official information sources on South African basic education was conducted to develop a conceptual understanding of funding allocations the South African government uses for educational resources. A review of publicly available government reports and budgets showed that there is insufficient information at this time to determine how much is being spent on OER specifically or to act as a benchmark for potential cost savings of OER. This study highlights the information gaps which would need to be filled in order to make claims about OER and their potential as cost savers.
Introduction
In terms of potential cost-saving mechanisms, Open Educational Resources (OER) have been claimed as well as found in some cases to be a cost-effective mechanism for providing educational materials to students and educators in the USA (e.g. Allen & Student PIRGs, 2010; Hilton III, Robinson, Wiley, & Ackerman, 2014; Wiley, Hilton III, Ellington, & Hall, 2012) . However, OER cost-saving has not been investigated with regard to public funding of OER in South African basic education (K-12 equivalent) to date.
This study utilises the definition of OER laid out in the 2012 Paris OER Declaration; namely, that OER are
Background
The key role of education in societal and economic development is recognised in the right to primary education forming part of many international statements on human rights. This important right is also enshrined in the Constitution of the Republic of South Africa (Republic of South Africa, 1996) , which makes provision for receiving education in any one of the country's 11 official languages. South Africa This broad-based access is, however, not cheap.
Currently, substantial amounts of money are spent on education by governments across the African continent, with average public expenditure on education in the region as a percentage of GDP increasing from 4.2% to 4.9% between 2000 (UNECA, 2015 . In South Africa, education expenditure has been on the increase for decades, from ZAR 31.1 billion in 1995, to ZAR 59.6 billion in 2002, and to ZAR 105.5 billion in 2007 (Organisation for Economic Co-operation and Development [OECD], 2008 ). In the current global climate of austerity there is a pressing need to maximise outcomes from increasingly limited resources.
Despite financial pressures within the education system, teaching and learning materials are recognised as foundational to learning. A Development Bank of Southern Africa (DBSA, 2012) review highlights adequate resources and "instructional materials, such as textbooks, supplementary teachers' guides and materials, library books, and the like" (p. 196) as the basic inputs necessary in education, and among those that improve student achievement. In the South African context, such materials are referred to as Learning and Teaching Support Materials (LTSM) and this term will be used in this paper. LTSM, formerly called Learning Support Materials (LSM), refers to "a variety of learning and teaching materials used in classroom. These range from teacher and learner created resources to commercially produced classroom resources such as wall charts, workbooks, textbooks, e-books, readers, stationery, science kits, dictionaries, encyclopaedias, etc." (Department of Basic Education [DBE] , 2014, p. 3).
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Textbooks have increasingly been seen as an important part of South African basic education following the 2009 Review of the Implementation of the National Curriculum Statement (Department of Basic Education [DBE], 2009; 2011) . The Minister, in her 2009 Curriculum Review speech indicated that "the textbook is the most effective tool to ensure consistency, coverage, appropriate pacing and better quality instruction" (DBE, 2009, p. 1) . This was because it was considered to be the primary delivery mechanism in providing both teachers and learners with the curriculum requirements (OECD, 2008) ; and served as a key tool in helping students to understand relationships between topics and concepts within topics, as well as being critical in enabling students to do homework (DBE, 2011) . In developing countries, it has been found that children who have access to LTSM, such as textbooks, learn more relative to those without (Development Bank of Southern Africa [DBSA], 2012). Therefore, increasing expenditure on LTSM, despite the climate of austerity, to enable access to learning materials has been seen as valid (OECD, 2008) .
In their Action Plan 2014, the Department of Basic Education (DBE) recognises the need for improved access to learning materials in South Africa. Two of the 27 goals listed in the Action Plan 2014 relate directly to learning materials:
Goal 19: Ensure that every learner has access to the minimum set of textbooks and workbooks required according to national policy.
Goal 20: Increase access amongst learners to a wide range of media, including computers, which enrich their education. (DBE, 2011, p. 6) These goals originate from a historical legacy of a lack of access to required LTSM such as textbooks and other materials in South African schools (OECD, 2008) . The Southern and Eastern African Consortium African provinces found that in allocating the required learner support material, schools gave preference to Grade 12 as well as other secondary-school grades (Financial and Fiscal Commission, 2005) . Despite this, the survey also found that delivery of the minimum number of textbooks required for Grades 8 to 11 was often not met (Financial and Fiscal Commission, 2005) . In 2008, only 64% of Grade 4 to 7 learners were in classes where every student had a mathematics textbook (DBE, 2011) . These textbook access problems, especially in poorer schools, are a recognised obstacle to learning (DBE, 2011) . Goal 19 stated above was therefore listed as a priority goal to be reached in 2014 (DBE, 2011) . (Nkosi, 2013) . In December 2015, the Supreme Court of Appeal ruled that every child has a right to start off the school year with their textbooks, increasing the pressure on the DBE to deliver on providing timely access across the country (Supreme Court of Appeal of South Africa, 2015).
Schools and OER: Evidence for Reduced Cost
OER has been suggested by several stakeholders as a possible solution to both cost and access issues in education. Studies conducted in the United States, with a particular focus on tertiary education, have examined the cost of OER and the savings they can potentially facilitate. Allen & Student PIRGs (2010) calculated potential savings for students by analysing the cost of textbooks from ten US college-level courses which had an open textbook available for that subject. An average annual saving of 80% was found (Allen & Student PIRGs, 2010) . Hilton III et al. (2014) found that the average cost of the standard textbook used for these same classes was USD $90.61. Using a cost of zero for the OER, a potential saving of over USD 200 000 dollars was found for all students (n = 2,642) enrolled in classes that used OER as textbooks in the Kaleidoscope Open Course Initiative (Hilton III et al., 2014) .
What has been proposed is that using OER could potentially help to decrease the cost of educational resource acquisition in the long term, allowing countries to better meet the growing demand for education, while also potentially improving outcomes. Jimes, Weiss, and Keep, (2013) draw attention to the potential of OER to contribute "high-quality teaching and learning resources that can be freely used, shared, and modified by educators to suit local instructional needs" (p. 74). Governments that recognise this potential and its asserted link to reducing their costs have been shown to favour open textbooks (Frydenberg & Matki, 2007) . The DBE has printed and issued several OER textbooks to high school science and maths students since 2012 in partnership with OER publisher Siyavula (Attwell, 2012;  Department of Basic Education [DBE], 2012; 2013a; Frydenberg & Matki, 2007; Jimes, Weiss, & Keep, 2013; Shillington, 2012) . This presents an opportunity to potentially investigate whether OER has reduced
costs. Comparing open textbook costs those associated with traditional textbooks is an important step in producing evidence for or against cost reduction. For example, if an open and traditional textbook cost the same to produce, the open textbook could still represent a longer-term cost advantage as it could be revised and the relevant sections printed and combined with the original instead of an entirely new book being produced and printed. Establishing whether these textbooks can or already do result in reduced costs would provide vital information to government and other stakeholders in guiding the way forward.
Context of the Present Study
This study is aimed at understanding whether the utilisation of OER would result in cost savings in the South African basic education context. As such, the specific objectives of this study have been to:  Review information sources on basic education provision and policy in South Africa in order to understand and establish a baseline for the allocation of funds used by government to develop and/or buy educational resources for basic education.
 Ascertain whether any public funding has been channelled specifically into OER production and/or acquisition in South Africa.
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 Determine whether and to what extent, from the established baseline, OER represent a cost reduction with regards to educational resource acquisition in basic education in South Africa.
These ambitions are embodied in the following research questions:
1. How much public money is currently spent on the production and acquisition of educational materials in basic education in South Africa?
2. How much public money is currently being spent on OER production and acquisition in basic education in South Africa?
3. To what extent do OER represent a cost reduction with regards to educational resource acquisition in basic education in South Africa?
Method
Data on expenditure regarding education "are essential for effectively addressing critical education policy questions" (United Nations Educational, Scientific and Cultural Organisation Institute for Statistics
[UNESCO IS], 2011, p. 11). These kinds of data can provide insight into where it may be possible to lower costs. However, information on the allocation of funds from public sources specifically around educational resource acquisition and development (including digital objects, textbooks, learning platforms, scientific books, and publications) is not necessarily readily available beyond publicly available government budgets and expenditure reports. To track the allocation of funds it was necessary to develop an understanding of the structure of education departments and how they acquired and distributed their
funding.
An extensive desktop review surveying studies, reports, and other literature on cost in education was undertaken in order to identify, access and review official information sources on South African education in order to understand the government allocation of funds into the production and acquisition of LTSM.
Information on any funding contributing to the production and acquisition of OER was also reviewed. The sources of information used are summarised in Table 1 . As this is an exploratory review of a topic that is documented in both academic as well as public and government literature, online searches were conducted in both general search engines (Google and Yahoo) as well as in academic databases (Google Scholar, EBSCOHost) and a repository (CSIR ResearchSpace). The search terms used, in various combinations, were "educational expenditure," "South Africa," "textbook," "DBE," "procurement process," "public funding," "National Norms and Standards for School Funding," "quintile system," "government budgeting," "department of basic education,"
"provincial departments of education," "OER," "open educational resources," "primary education," "OER cost," "cost," "Africa," "basic education," "secondary education," and "Siyavula open textbook." Specific websites, such as the DBE's website (http://www.education.gov.za/), the National Treasury site (http://www.treasury.gov.za/), and newspaper websites were also searched. Sources of information were included if they carried information relevant to educational expenditure funding allocation in South African basic education, or had any particular reference to OER.
Findings
The key findings from the desk review and document analysis of official information sources on South
African basic education are presented in a narrative below.
Provincial versus National Budget Allocation in the South African Basic Education System
Since the bifurcation of the South African National DOE in 2009, the responsibility for education has been shared by the DBE and DHET (Department of Basic Education [DBE], n.d.). DHET is responsible for universities as well as other post-school education and training; while schools, from Grade R (the Reception year in the South African school system; similar to kindergarten) to Grade 12, and adult basic education are the responsibility of the DBE (Government Communications and Information Systems Department, 2014). Schooling is compulsory from age 7 to 15 or up to the end of Grade 9, whichever occurs first, and the majority of students do in fact complete Grade 9 (OECD, 2008; van Wyk, 2015) . One of the drivers for compulsory education is the historical context of restricted access to education in South Africa under the Apartheid system. It is, as such, designed to address the need to "make education structurally accessible to all who were previously denied, or had limited access to it" (OECD, 2008) .
Under the National Education Policy Act No. 27, the DBE (1996a) is responsible for determining national education policy and monitoring its implementation by the Provincial Departments of Education (PDEs).
It is, however, the PDEs that are responsible for implementing policies aligned with national government goals and allocating their own budgets (determined by provincial allocations) based on the number of schools and students in their areas. As with all government departments, the DBE and DHET are funded through the annual national budget allocation and appropriation process. The same process also applies to the provinces, which in turn provide the funds for their provincial departments of education. These (Pitt & Beckett, 2014b, para. 3) . School allocations are defined as "an amount allocated by the state to each public ordinary school in the country on an annual basis in order to finance non-personnel non-capital expenditure items" (DOE, 2006, p. 24) . The annual school allocations made include provision for expenditure on LTSM (DOE, 2006) . The LTSM procurement and delivery process is described below.
Procurement and Delivery of LTSM
The Executive Director of Publishers' Association of South Africa (PASA), in his supporting affidavit to Section 27's legal action against the DBE regarding the 2012 textbook crisis in the South African province of Limpopo, described the textbook procurement and delivery process presented in Figure 2 below (Wafawarowa, 2012) . Once the National Catalogue is produced by the DBE, PDEs liaise with schools around their requisition forms for these books and usually place consolidated orders in August/September of the year preceding the academic year the books are required for. When orders are received, PASA members move to supply the books, and orders placed by September are filled prior to the December school holidays. Later ordering results in later delivery, but even when orders are placed in
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December/January, books are usually still received early in the year. However, if books are not in stock and need to be printed, a time lag of eight weeks can pass before delivery. Books are usually delivered to the PDE's central warehouse rather than directly to the schools; the PDE then delivers the textbooks to the schools. The cost to government is substantial, as approximately ZAR 1.5 billion is paid to the publishing industry annually for orders of textbooks by the DBE (Butcher & Hoosen, 2012) . In terms of LTSM, the National While Figure 2 shows the process for book ordering from traditional publishers, there has been one case where OER textbooks have been supplied to schools through a partnership between an OER publisher and the DBE.
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A South African OER Initiative
Founded in South Africa in 2007, Siyavula is an education technology company and OER publisher that
aims to make open textbooks and other content "available for all grades and subjects within South Africa" (Siyavula, 2015a, para. 2) . Released under Creative Commons licenses (Creative Commons, n.d.), these resources are free for users to print and adapt as needed, depending on the licence chosen.
Siyavula has successfully partnered with the DBE (Siyavula, 2015b, para. 6 ) to review and endorse the open textbooks Siyavula produces, and enable the printing and distribution of free-to-the-user copies of their textbooks, Everything Maths and Everything Science, and their Thunderbolt Kids workbooks for Grades 4-6 in natural science and technology to all government schools across the country (Attwell, 2012; DBE, 2012; 2013a; Jimes et al., 2013; Shillington, 2012) . In 2012, government printers printed both the Siyavula Everything Maths and Everything Science textbooks, teacher guides for Grades 10, 11, and 12, and the Grade 4-6 workbooks (DBE, 2013a; Shillington, 2012) . It is, however, unclear exactly how many books were actually printed or which budget(s) the costs were recovered from. Shillington (2012) cites approximately 2.5 million books being printed at a cost of ZAR 35 a copy, while the DBE (2013a) indicate that four million were printed. In January 2013, Grade 11 books were distributed again and there was a plan to distribute the books to Grade 12 learners in 2014 (DBE, 2013a) . From 2012 to date, it is estimated that approximately 10 million Siyavula textbooks have been printed and distributed to schools all over the country by government (Pitt & Beckett, 2014a) . As the total print numbers and costs, as well as distribution costs are not available, actual unit costs cannot be accurately calculated.
In terms of internal content development costs, Siyavula produces textbooks as OER through a sponsorship model where a sponsor signs on to fund production costs in exchange for advertising in the books, which I one of the factors that makes the books cheaper for the government. A comparison between Siyavula's model and traditional textbook publishing, in terms of cost recovery, is shown in 26 Figure 3 . Siyavula textbook costing model versus traditional textbook publishing model highlighting basic cost information needed to calculate any savings from using OER: production, printing and distribution costs. This does not include additional factors such as profit margin or royalties.
As a cost-saving option to government, the Siyavula textbooks have been noted to be attractive as these books cost "a quarter of the unit price of similar textbooks of the same length" (DBE, 2013a, p. 14) .
However, the data to substantiate this claim are not provided and no analysis of cost difference or the figure to conduct one were found during this study. Therefore, although the Siyavula case provides some evidence for the availability of mathematics and science OER in the form of textbooks in South African basic education, there is little and conflicting available information on their distribution and printing and the costs associated with these. This makes it difficult to even estimate cost to public sources or determine which budgets covered these costs.
Challenges in Tracking LTSM-Related Expenditure
As illustrated above, tracking allocation of funds and expenditure on specific categories of items is The large differences in education expenditure and budget between provinces as well as between years reflects the different priorities from year to year in terms of educational budget expenditure and the relative need for LTSM acquisition, which can be affected by number of learners and which books they require. Therefore, while the overall baseline of LTSM spend per year can be obtained, there is no detail available in these PDE budgets to separate out any OER spend from the overall LTSM spend. In terms of the DBE's budget and expenditure on LTSM, it is not clear how much money was spent on LTSM-related purchases and, by extension, OER. There is no line item for LTSM in the programme budget breakdowns in the national budgets and it is unclear where printing or distribution of these resources, for example in the Siyavula case, might fit into the budget categories.
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Discussion and Conclusion
In aiming to meet the Constitutional obligation to be able to make provision for primary education to be received in any one of the country's 11 official languages (Republic of South Africa, 1996) , as well as the DBE's Action Plan goals related to providing access to the minimum prescribed resources (DBE, 2011), OER has the potential to enable (legally translatable) resources that could potentially be cheaper than traditional textbooks in the longer term. These books could be printed and distributed as well as shared electronically. There has also been a growing focus on digital resources and access platforms, with both the Gauteng and Western Cape Education Departments recently launching digital education initiatives (Louw, 2015; Western Cape Government, 2015) . This is in line with trends elsewhere around the globe where basic education continues to incorporate digital components (Brown & Green, 2015) as a strategy to maximise public spending and improve quality (Toledo, Botero, & Guzmán, 2014 Further research into LTSM expenditure and allocation of funds for OER could inform better decisionmaking on where resources should be directed. Information on the allocation of funds from public sources into educational resource acquisition and development is, however, not necessarily readily available beyond government budgets and expenditure reports, and those reviewed do not provide the level of detail required to attempt a cost-benefit analysis regarding the introduction of OER. Filling these important information gaps highlighted above would provide the data to begin to calculate how much public money is currently being spent on OER in basic education in South Africa and whether this has resulted in any savings. Examples of the information needed to establish a baseline and measure any potential cost savings are included in Figure 5 below. Orange boxes indicate national and provincial government budgeting, while blue boxes indicate education departments.
While the Siyavula OER initiative example provides some indication of the categories of costs involved in producing OER (i.e., production, distribution, printing), this does not provide any information that can be used to assess potential savings against current LTSM costs incurred by government. The aggregated LTSM spend by province would need to be accompanied by detailed data regarding how many books and other resources were bought for how many learners and at what cost per unit. A breakdown of the cost as far as possible, indicating individual components such as procurement and distribution would better enable as potential cost-saving from OER to be calculated. While the absence of a LTSM line item in the DBE budget makes it impossible to calculate how much DBE money is being directed to LTSM production and distribution, this is not surprising due to the fact that it is the PDEs who are mandated to acquire and distribute LSTM. The DBE's role is one of primary oversight and policy formulation. However, providing accurate figures relating to any spend related to OER by the DBE (e.g., printing and distribution in the case of Siyavula) would assist in calculating if there is any cost benefit in using OER in the basic education system, which could inform policy decisions and textbook choices.
The question of how to source credible, authoritative data on financial resource allocation in the South
African education system remains a challenge for all future research in this area. Targeted interviews conducted with authoritative sources could be a solution; however, as discovered when interviews were attempted during this research work, officials are reluctant to share financial data that is not already publicly available. The concept of OER is in the very early stages of being incorporated into policy, which may ultimately assist in tracking any expenditure in this area in the future, which is encouraging. While this study has provided a foundation for future research on the extent of public funding of OER in South
African basic education, certain data-sourcing challenges remain and it is still to be determined whether and to what extent OER represent a cost reduction with regard to educational resource acquisition in South African basic education.
